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Introduction
Mutual funds are one of the most important vehicles through which households invest and save for retirement, either directly as part of their (non-pension) individual registered saving plans, or indirectly, through employer-sponsored pension plans. For example, Statistics Canada reports in its 2005 Survey of Financial Security, that more than half of individual registered saving plan assets were invested in mutual funds and income trusts 1 . In addition, households directly held about 22% of their non-registered financial assets in mutual funds, investment funds and income trusts. Further, households also have exposure to mutual funds through their employer pension plans (EPPs) 2 . In fact, the Investment Funds Institute of Canada estimates that "mutual funds and mutual fund wraps now account for 30% of Canadians' financial wealth" 3 . Therefore, mutual funds are an important component of the asset side in the aggregate household balance sheet.
Given the importance of mutual funds in household's retirement portfolios, as well as the size of the industry and its relative importance as a source of investment capital, the academic literature has devoted significant efforts aimed at understanding the determinants of money flows into mutual funds 4 . In broad terms, academic studies of mutual fund flows can be classified into two groups, depending on whether they analyze flows at the individual fund or aggregate level. The literature that explains individual fund flows has analyzed how fundspecific variables such as age, size, risk, fees and past-performance explain variation in retail flows, controlling for the influence of un-modelled aggregate factors by including category flows; see, for example, [41] , [37] , [16] , [61] , [36] and [38] . The literature on aggregate flows, on the other hand, has mainly studied the relation between flows from all investor groups and market returns, often also controlling for the influence of aggregate stock return predictors and business cycle indicators, such as the dividend yield or the benchmark government bond yield ([67] , [25] , [45] , [14] ).
Besides fund-specific characteristics, there are other factors that can be expected to influence retail fund flows 5 . Before an investor gets to the stage in which she has to think about her tolerance for risk, learn about different types of funds, gather and evaluate fund specific information or study the past performance of a reduced choice set of prospective funds, she 1 These include Registered Retirement Savings Plans(RRSPs), Registered Retirement Income Funds (RRIFs), Locked-In Retirement Accounts(LIRAs), and Registered Education Savings Plans (RESPs) 2 In the first quarter of 2002, 35 .2% of total assets in employer pension plans (trusteed pension funds) were invested in bonds, either directly held or via pooled bond funds, while 40.4% of total assets were invested in stocks, either direct or through pooled equity funds (Source: Statistics Canada, Quarterly Estimates of Trusteed Pension Funds, first quarter 2002, pp. 8.). Also, the latest publicly available data, from 1998, shows that the percentage of employer pension plans (EPPs) assets directly invested through pooled vehicles (pooled, mutual and segregated funds) equals 25%. Of this, 30% was in equity funds and 29% was in fixed-income funds (pp. 12)
3 Source: https://www.ific.ca/Content/Content.aspx?id=152 4 The Investment Funds Institute of Canada estimates that total mutual fund assets under management (AUM) for June 2012 were CAD $796.7 billion (IFIC Industry Overview, June 2012), while the Investment Company Institute estimates the total net assets in the US mutual fund industry at USD 12,171.4 billion (http://www.ici.org/research/stats/trends/trends_06_12) 5 Retail flows represent money coming from households, and excludes flows from institutional investors, such as pension funds, insurance companies and endowments. See [44] for a study of the differences in the response to past-performance between retail and institutional investors.
probably has to have money to invest. In general, only when there are resources in excess of current expenditures, can a person be expected to save for retirement, or speculate for profit, using mutual funds. From this perspective, the overall financial position of a person, both assets and liabilities in her balance sheet, can be expected to influence her willingness or ability to save for retirement. Prominent among the variables that influence household liabilities at the aggregate level are consumer interest rates. In this paper we test whether changes in consumer interest rates affect the flows of money into retail accounts at domestic equity funds in Canada. 6 We employ data on Canadian domestic equity mutual funds to test whether changes in consumer rates are related to fund flows. We use the prime rate and 5-year mortgage rate, because they can be considered representative of the general cost of funds for mortgage and consumer debt. Given the well known findings in the empirical macro literature that an interest rate shock affects real variables with significant lags, we include several lags of interest rates to allow our empirical model to capture any delayed responses 7 . We regress individual fund flows on fund characteristics, category flows, and changes in orthogonalized consumer rates, defined as the component of changes in consumer rates that is uncorrelated with changes in government rates. We find that, between 1993 and 2007, changes in the orthogonalized prime and 5-year mortgage rate are negatively correlated with the level of future flows, with the effect being stronger for the mortgage rate. The results suggest that developments in the market for consumer debt have spillovers into other areas in the financial services industry.
The present work is most closely related to the study of [59] . Using data on U.S. mutual funds for the period 1973-1985, they find that contemporaneous and 1 lag of the levels of the T-bill and long-term government bond yields have a negative impact on quarterly aggregate-retail flows. Our study differs from theirs along several dimensions. We conduct the analysis at the individual fund level, as in most studies that analyze retail equity flows, which allows comparison of the relative sensitivity of flows to fund-specific or macro factors; we use consumer instead of government rates because we are specifically interested in the effect of changes in the price of consumer debt on household investments; we use the changes in interest rates because we found evidence suggestive of non-stationarity in the levels of the series in our sample period; and we use more lags in the estimation (and find then to be 6 Interest rates could influence the flow of funds into mutual funds in several ways. For households with variable rate mortgages, decreases in interest rates directly translate into smaller interest payments. For households with fixed rate mortgages close to the reset period, if markets rates are lower now than what they were when the debt was contracted, interest payments will likely be lower from now on, allowing the extra cash to be saved. For households with fixed rate long-maturity debt and free-cash flow, it might be an inefficient use of their personal capital to pre-pay debt when there are alternative investment options that have higher expected returns. Risk-tolerant investors with access to relatively cheap personal lines of credit, perhaps because their home equity increased due to house appreciation, might find it profitable to borrow (home-equity extraction) at low rates and invest in assets that yield higher returns. For example, using data from the Canadian Financial Monitor Survey (CFM) survey, [2] find that between 1999 and 2010, about 34% of home equity extractions were used for financial and non-financial investments. Finally, even if the investor has no debt at all, low real interest rates increase the opportunity cost of keeping money in safe investment alternatives and can induce investors to consider searching for yield in other alternatives. 7 For example, a delayed response to a decrease in interest rates can come from households that take time to refinance a mortgage.
[10] surveys the literature on household finance and presents evidence for the U.S. consistent with the notion that household refinancing of mortgages is sluggish. significant) since we are interested in exploring whether changes in consumer rates take time to affect household behaviour, much in the same way policy rates have been found to affect real variables with considerable lags ( [17] , [64] , Bank [53] ).
Our study is also related to the work of [32] . They extract common factors from the crosssection of individual U.S. fund flows using principal-components, and find that the first factor extracted from the equity fund sector can be explained by the current and lagged values of the rate of inflation, disposable income growth, market volatility, market risk-premium, the BAA-AAA and AAA-T-bill spreads, and the difference between the price-dividend ratio and the yield on the 10-year Treasury bond. The main differences with our paper is that they include both institutional and retail share classes, while we focus on the retail segment as we are interested in consumer debt; they do not use consumer interest rates but benchmark government yields; they use spreads of interest rates with respect to other indicators, while we use changes in the (orthogonalized) rates themselves; and finally, we explore whether more than one lag of interest rates explain flows. Overall, our main contribution is that we present evidence suggestive of an impact of consumer rates on flows over and above changes in government rates, and that part of this impact takes 2 or more quarters to manifest, especially in the case of the mortgage rate.
Literature review
As mentioned in the introduction, most studies of mutual fund flows can be classified into two groups, depending on whether they analyze flows at an individual fund or aggregate level. Among the papers that study individual fund flows, some of the earlier studies such as [63] and [62] analyzed the relation between performance and growth; subsequent papers, like [68] , [41] , [37] , [16] , [61] and [36] , have documented the importance of fund-specific characteristics, such as age, size, risk and ranked past-performance in explaining both the level of new money inflows and their sensitivity to past-performance 8 9 . The present paper complements these studies by documenting that consumer interest rates, which are not fund-specific variables, are important in explaining flows even at the individual-fund level.
In the literature on aggregate flows, researchers study either flows to the whole industry, or to particular categories, such as stock or bond funds. In this area, in general it is found that flows comove with returns and, starting with the seminal work of [67] , interest has centered on three possibilities: whether mutual fund investors as a group act like feedback 8 Some of the other fund-specific variables that have been used to explain the level of flows include: volatility and age ( [39] ); advertising ( [43] ); components of expense ratios ( [3] ); "star" performance and affiliation with a family that has produced a "star" fund ( [52] ); whether the fund is included in a 401k plan ( [18] ); whether the fund has changed its name to reflect a currently "hot" style ( [19] ); whether the fund has received a Morningstar rating upgrade or downgrade ( [24] ); Morningstar star rating, tracking error, the length of manager's track record and whether the fund beat its benchmark ( [23] ); tax burdens and unrealized capital gains ( [5] ); holding-period returns and probability of taxable distributions ( [42] ); level raw returns, 4-factor alphas and tracking error ( [44] ); whether the flow is a redemption or a purchase ( [56] , [42] ); squared returns ( [3] , [57] ).
9 Some of the fund-specific variables that have been used to explain the sensitivity of flows to past performance include: fees, prior precision and idiosyncratic noise in managerial talent ( [6] ); strategy changes, proxied by changes in factor loadings or in managers ( [51] ); size, fees and media-coverage ( [61] ); investor participation costs ( [38] ); volatility and age ( [39] ); illiquidity of fund assets and shareholder composition ([15] ); whether the fund is included in a 401k plan ( [18] ); whether the fund beat its benchmark ( [23] ).
traders, if there is evidence of price pressure, or whether returns and flows respond to common information ( [58] , [25] , [45] ). Newer papers in the area have expanded the list of variables used to explain flows to include indicators such as benchmark interest rates, aggregate savings rates, demographics, or stock return predictors, and have revisited the evidence on the flowreturn relationship in the presence of such control variables ( [33] , [26] , [65] , [14] , [54] ) 10 . Because the present paper presents evidence that a component of consumer interest rates affects flows, it is also related to the literature that analyzes aggregate flows, since in this area researchers often find that the general level of interest rates affect (aggregate) flows.
One of the most important findings in academic research on mutual fund flows is that, on average, the inflow of new money responds asymmetrically to past performance: while good performance is rewarded with substantial additional inflows, past bad performance seems not to be followed by substantial outflows ( [41] , [36] , [61] , [16] and [38] ). This means that the flow-performance relationship is convex. Recently, and focusing specifically on the sensitivity of flows to past performance, researchers have documented changes in mutual fund investor behaviour across the business cycle. [30] document that the sensitivity of dollar flows to top performance increased in the post-1998 period. [13] finds that flows respond to past performance in NBER expansions but not in recessions, and in addition, the response of flows to fund risk exposures differs between the two regimes. [66] documents that flows are more responsive to past good performance in periods of positive GDP growth. [55] find that flow sensitivity to past performance depends on the rate of GDP growth, while [48] finds that it is dependent on market volatility and aggregate dispersion in skill and noise in fund performance. [31] find, in a cross-country study, that indicators of economic, financial market and mutual fund industry development affect the sensitivity of flows to past performance. Although the present paper does not study determinants of the sensitivity of flows to past performance, it complements this literature by documenting the influence of consumer interest rates, an aggregate variable, on the level of flows.
Finally, in parallel to the literature focused on U.S. funds, there is a group of papers that analyze Canadian equity mutual funds. For example, [50] finds that survivorship bias affects measured fund performance and persistence; [22] finds that managers on average underperform benchmarks, and that flows respond to contemporaneous and past performance 11 ; [21] documents that load funds do not outperform their no-load counterparts; [8] find no evidence of selectivity performance for a sample of 85 equity funds; [60] find that investors do not chase winners and instead actively withdraw money from poorly performing funds; [49] finds evidence of an asymmetric flow-performance relationship. This paper extends previous work on the Canadian fund industry by studying the influence of macroeconomic indicators on retail flows to Canadian equity funds.
The rest of the paper proceeds as follows. In section 2 we present our data sources. In section 3, we explain the construction of the variables used in the study. In section 4 we discuss the main results and present some robustness checks, and section 5 concludes. In the appendix, we provide some additional robustness checks on the main regressions. 10 Other studies in this area that study flows at different frequencies, for subgroups of funds or investors, using different datasets or different countries include [4] , [7] , [11] , [40] . [29] and [46] study the components of aggregate flows (new sales, redemptions, exchanges-in and exchanges-out).
11 He also notes that the impact of performance on flows is greater in the 1994-1998 period, compared to 1989-1993.
Data

Mutual fund sample
The main hypothesis we test is that changes in consumer interest rates affect flows, possibly with a lag. To do this, we obtain data on Canadian-domiciled equity mutual funds from Morningstar Inc. The sample covers funds domiciled in Canada for the period 1993-2007. We collect monthly data on returns 12 and assets under management, and qualitative information such as inception date, category affiliation, as well as data on mergers and liquidations. We follow most of the academic literature that studies fund flows, and restrict our sample to actively managed domestic equity funds. Because of this, we exclude index funds and ETF's and only consider funds in the following categories: Canadian Dividend and Income Equity, Canadian Equity, Canadian Focused Equity, Canadian Focused Small/Mid Cap Equity, and Canadian Small/Mid Cap Equity. In addition, as in other studies, we focus on the retail segment of the market and exclude institutional funds and institutional share classes 13 . Also, since their flow data is noisy and as a way to mitigate incubation bias ( [27] , [28] ) we discard small funds, defined as those that never reach CAD 5 million in net assets during their whole lifetime.
Data limitations
In addition to monthly return and net asset data, we obtain information on management expense ratios (MER's) from Fundata Canada Inc., for the period January 2000-April 2012. In our main tests, we do not control for the level of fees because this would have forced us to discard 42% of the available time periods, although in Appendix A.2 we present results that show that this does not change our main findings 14 . Also, our sample is not completely free from survivorship-bias, as we only have data on mergers and liquidations starting in 2006. Survivorship-bias is of special interest in studies that measure average fund riskadjusted performance or the sensitivity of flows to past-performance, neither of which is the main focus of the present paper. Nevertheless, we re-estimated the main flow-performance model for our Canadian sample for the 2006-2010 period in which we do have information on fund termination, and the conclusions about sensitivity to past performance for different age groups do not change. This analysis is presented in Appendix A.1.
We conduct the analysis at the fund level, value-weighting the returns and adding the net assets across all (non-institutional) share classes.
12 The return data is net of expenses, but does not account for fees, such as front or back-end loads. 13 The former are defined as those that either are flagged by Morningstar as institutional or that include in their name the word "institutional" or "inst", etc; the latter are identified by excluding share classes with a minimum initial purchase of 100,000 CAD or more.
14 Since the main interest of the paper is to study the effect of interest rates on flows over time, and macro variables do not vary across funds but only over time, we need as many quarterly observations as possible to be able to estimate an effect with some precision. Table 1 16 . Our data set covers between 66 and 80% of the total net assets under management reported by IFIC, with an average coverage of 72%. Notice that this comparison includes index funds and ETF's for both sources.
Descriptive statistics
Risk-factors
To calculate risk-adjusted performance, we use monthly data on market, size, book-to-market and momentum factors from [34] . The data covers the period January 1991-December 2009 and is calculated using information on Canadian companies only 17 .
Variable definitions
In this section, we explain the construction of the main variables used in the study.
Individual fund flows
The construction of our measure of individual fund flows follows [61] . Specifically, let tna i t denote total net assets of fund i at the end of quarter t, and R i t the return of the fund in quarter t 18 . Then, we define the percentage growth rate in new money under management as
This measure assumes that new money inflows occur at the end of the quarter. To mitigate the effect of outliers, we winsorize flows at the right tail of the distribution at the 15 Thus, the point estimate of average Total Expense Ratios reported by [47] is contained within a 68% confidence interval of our sample mean MER. 16 The data is from the 'Overview Reports by Month in New Asset Classes", available at http:// statistics.ific.ca/English/Reports/MonthlyStatistics.asp. Notice that these figures include index funds and institutional share classes, so the totals reported for our sample include them as well. 17 The data is available at: http://expertise.hec.ca/professorship_information_financiere_ strategique/. We thank Profr. Claude Francoeur at HEC Montréal for making the data on Canadian market, size, book-to-market and momentum factors publicly available. 18 Net of expenses and fees. This is also known as the "investor return".
95% level. There are two reasons why we winsorize only on one tail. The first is that manual inspection of percentage flows showed that there were many more extreme observations of positive growth rates than negative ones. The second is that, since our data set is survivorship biased for most of our sample 19 , by allowing for the presence of more extreme negative flows, we attempt to compensate for the missing information. However, we calculated all the results using symmetric cut-off values and the main results do not change if we winsorize on both tails of the distribution 20 . In addition, to further explore whether survivorship-bias induces any changes to our results, in Appendix A.1 we re-estimated the main flow-performance regression for the 2006-2010 period, in which we have data on fund liquidations. As can be seen there, the main results in the text are not altered.
Category flows
Given our sample selection criteria, we have data on 5 domestic equity fund categories. In analyzing individual fund flows, we control for flows to the category that are not necessarily related to any particular fund. We construct this variable, catflow i t , as the growth rate in new money for the category to which fund i belongs, using (1) but replacing tna i t with the sum of total net assets across all funds in a given category, and R i t with the value-weighted return of all such funds.
Category flows, in principle, could capture the effect of aggregate variables like changes in interest rates, which we are interested in, but will include other factors such as growth in disposable income, popularity of tax-advantaged retirement accounts, availability of personal lines of credit (quantities) or shifts in sentiment to a particular sector (i.e. small stocks) 21 , which we are not interested in. Since in this paper we are particularly interested in testing whether changes in interest rates influence fund flows but at the same time would like to control for the influence of other non-interest rate macro factors, we include both category flows and interest rates in the model.
Relative performance
Performance is measured relative to other funds in the same category, in line with the literature that treats fund competition for new money as a tournament in which what matters is the relative position and not the absolute level of returns 22 . Specifically, every quarter funds are ranked based on a given measure of performance and assigned a ranking, rank i t , between 0 (worst performer) and 1(best performer). Then, we estimate the relationship between flows and past ranking. The measures of performance employed are: 19 We only observe data on mergers and liquidations starting in 2006. 20 Although the main focus of the paper is not on the sensitivity of flows to past performance, we report that when we re-estimate the main panel regressions using symmetric cut-off values on both tails at the 5 and 95% percent levels, respectively, the sensitivity of flows to performance at the bottom performance quintile decreases, as expected, but it is never the case (across different performance measure) that it becomes zero or statistically significantly smaller than the sensitivity at the medium or higher performance quintiles. Thus, the data does not suggest considerable convexity in the flow-performance relationship in our sample, when data on funds from all age groups are included together.
21 [35] associate mutual fund flows with investor sentiment for particular stocks. 22 See, for example, [9] and [61] .
Category-adjusted excess returns R
e,i t : the fund's return minus the value-weighted return of all funds that belong to the same category.
2. Risk-adjusted returns according to the [12] 4-factor model, estimated as the intercept α c4f in the time-series regression of fund excess-returns on the market, size, book-tomarket and momentum factor-mimicking excess returns:
For the 4-factor model alphas, the intercepts are estimated using a rolling-window of 24 months of observations ending in month t. As mentioned before, the factor data is from [34] .
Risk
We measure the riskiness of the fund using the historical standard deviation of returns, as in [16] and [61] . It is calculated as the 12 month standard deviation of returns of the fund, sampled at the last month of each quarter, and denoted stdev i t .
Consumer interest rates
As explained in the introduction, the main goal of the paper is to explore how changes in consumer interest rates might influence a household's ability or willingness to invest or save for retirement using mutual funds. Since the two main sources of household debt are broadly categorized as mortgage and consumer credit ( [20] , [2] ), we use interest rates that can be considered representative of the general cost of both types of debt. To this end, we use the (consumer) prime rate, which will be denoted as prime t , and the chartered bank conventional mortgage 5-year rate, which will be denoted as mtg5y t . Both series are obtained from Datastream and are quarter-end values. Also, as mentioned in the introduction, we use changes in the rates instead of the levels, since the tests presented in Table 2 in general do not reject the null hypothesis of a unit-root in the levels of the series for different assumed values of the autoregressive order.
Orthogonolization
Since consumer rates contain a component that depends on the general level of benchmark government rates, it is conceivable that a correlation between rates and flows could be driven by asset-allocation effects or response to new information, instead of disposable income reasons. For example, it is possible that when the yield of fixed-income assets increases, (attentive) consumers substitute stock mutual funds for bond mutual funds, or that when interest rates increase, investors holding bond mutual funds suffer losses that might induce them to buy instead stock mutual funds. Alternatively, a low level of the short-term rate relative to the long rate might predict higher expected stock returns in the future and thus bring about inflows into stock funds today. In order to better capture the effect on mutual fund flows of a change in the price of consumer debt, instead of the quarterly changes in consumer rates, we use the residuals from regressions of changes in consumer rates on changes in benchmark government rates and refer to these as orthogonalized rates. Specifically, the orthogonalized prime rate, ∆prime * t , is calculated as residual from a regression of the quarterly change in the prime rate on the change in the 3-month Treasury Bill rate ∆tb3m t , ∆prime t = α + β∆tb3m t + ∆prime * t , while the orthogonalized mortgage rate, ∆mtg5y * t , is calculated as residual from a regression of the quarterly change in the 5-year mortgage rate on the change in the 5-year benchmark government rate ∆tb5yr t :
Both the T-Bill and 5-year government rates are also obtained from Datastream and are quarter-end values. Table 2 presents descriptive statistics, unit-root tests and correlations at different lags for the interest rates used in the paper. It shows that the orthogonalized rates are mean zero variables with about half of the standard deviation of the original changes, and with almost no persistence. In Panel B, it can be seen that for most lags up to 4 years (16 quarters), the null hypothesis of a unit-root is not rejected for the level of the prime and mortgage rate. Finally, in Panel C, it can be seen that correlations at different lags of the orthogonalized rates are not high, with the highest being for the orthogonalized prime rate with itself at lags 2 and 3; in particular, none of the cross-correlations between the orthogonalized prime and mortgage rate is higher than 0.39. Therefore, the statistics suggest that multicollinearity of the interest rate variables is not a serious concern in estimation.
Empirical results
In this section we present the results of estimating two empirical models that explain the flow of new money to retail accounts at domestic equity mutual funds domiciled in Canada. First, we briefly describe the results of a baseline specification in which percentage flows are explained by fund characteristics. Then, we present the main results of the paper, in which the baseline specification is augmented to include current and past changes in interest rates.
The relationship between flows, characteristics and past performance
We consider a specification that includes variables used in [61] and [16] to study how fund percentage new money growth rates vary as a function of fund characteristics and relative performance. The independent variable is the net new money, flow i t . As fund characteristics, we use: one lag of flows, flow i t−1 , to account for delayed responses to past determinants 23 ; the log of fund size, log(size i t−1 ), to control for the fact that an additional dollar of flows has a higher impact on smaller funds; category flow, catflow i t , to control for flows related to aggregate shifts to a particular category or in response to common factors; log age (in years), log(age) i t−1 , to account for the fact that older funds are likely bigger, and thus any new money will have a smaller impact on percentage growth; past return volatility, stdev i t−1 , is included to control for risk, as we expect that an increase in it might influence some investors to redeem; the current quarter's fund excess-return, R e,i t , is included to control for flows that respond to the current quarter's return.
As a measure of relative performance, we include the fund's ranking but in a way that allows to capture the asymmetric response of flows to past performance that has been documented in previous studies for the U.S. Specifically, we follow [61] and estimate 5 and 3-segment piecewise-linear functions on measures of the fractional performance rank q i k,t , defined as q i k,t = min(0.2, rank i t − k j ), j ∈ {0, 1, 2, 3, 4, 5} and where the knots k j are the quintile breakpoints {0, 0.2, 0.4, 0.6, 0.8}; when 3 segments are used, we group together the three middle quintiles and construct its correspondent measure of fractional performance, q 
The model is estimated as an unbalanced panel, sampling the observations at a quarterly frequency, and including fund fixed-effects as well as quarter and year dummies. We calculate within-group standard errors following [1] . Table 3 presents results of estimating model (3). The regressions are run for a different measure of performance: in Panel A, we present results when performance is gauged using category-adjusted excess returns, while in Panel B, we use [12] 4-factor model alphas. Also, we divide the sample in two age groups, and estimate the model separately for each, as well as for all funds together. The aggregate results for all funds are included in columns (2), (3), (8) and (9). The results for "young" funds, defined as those having an age of 3 years or less 24 are presented in columns (4), (5), (10) and (11); while those for "old" funds, with more than 3 years since inception, are presented in columns (6), (7), (12) and (13). The analysis by age group is done to explore whether the sensitivity of flows to past performance depends on the age of the fund; [16] find that this is the case for U.S. equity funds. This makes sense since young funds have a much smaller track record from which investors can infer the true skill of the manager, and we might expect that each additional return observation is important in updating investor's prior beliefs about managerial skill. Since the results across performance measures are similar, in our discussion we mainly focus mainly on the results for categoryadjusted returns, and note the difference, if any, when the regressions using 4-factor alphas given a different answer.
Results
Among the fund characteristics used to explain flows, we find that for all funds there is persistence in flows, but this is mainly confined to old funds; for young funds, we find that the coefficient on its lagged growth rate is close to 0 and not significant. The log-size of the fund 24 Age is defined as years since the inception date.
exerts a negative influence on percentage flows, and the effect seems to be more pronounced for small funds. When there is an aggregate shift towards a particular category, the data suggest that young funds seem to benefit proportionately more than old funds, although the effect is not precisely estimated for the case of 4-factor alphas. Age has a negative influence on flows for all funds, although it is not significant for each group individually. The individual volatility of past returns has the expected negative sign, but does not seem to have a significant influence on flows. In addition, consumers seem to strongly react to recent performance R e,i , although the effect is mainly confined to old funds. A key finding in the literature on fund flows in the U.S. is that the inflow of new money responds asymmetrically to past performance: while good performance is rewarded with substantial additional inflows, past bad performance seems not to be followed by substantial outflows ( [41] , [16] , [61] , [36] ). In Table 3 , we see that the coefficients on fractional performance ranking suggest that flows strongly respond to past performance, but the results are different for specific age groups. When all funds are grouped together, we see considerable sensitivity to bad performance at the first (bottom) quintile, response to middle performance at the third quintile, but no pronounced sensitivity to top performance: this is true whenever we use a 5 or 3 segment specification. However, when we look at the results for young funds in Panel A, we find no sensitivity at the bottom two quintiles, a response to movements in rank in the third performance quintile, and a stronger response to top performance; for 4-factor alphas, flows respond to performance in the bottom and second quintiles, with opposite signs, and there is again a significant response to top performance. Thus, flows respond to top performance but for young funds, which is similar to the findings in [16] . When we group the three middle quintiles, we find the familiar convex shape of the flow-performance relationship for young funds ( [16] , [61] ): the sensitivity of flows to past performance increases with ranking, being strongly convex for the case of 4-factor alphas 25 , and slightly less convex for the case of category-adjusted excess returns. On the other hand, for old funds, there is a response to bad and middle performance, with no pronounced reward for being a top performer. Thus, the main takeaway from this exercise is that sensitivity to past top performance is confined to the young fund sample. 26 We have seen that even in our survivorship-biased sample, there is considerable sensitivity in the worst performance quintile. As mentioned in section 3, we also explored whether the main conclusions with respect to the sensitivity of flows to past performance change when we include data on fund termination. For the period 2006-2012, we have data on mergers and liquidations, and can test whether the conclusions about such sensitivity across groups is in fact explained by not having observations on fund termination. In the Appendix, we re-estimate the main flow-performance regressions for the above mentioned sub-period and, as can be seen in Table A .1, the main finding that sensitivity to top performance is more pronounced in the young fund subgroup is not changed.
Overall, the results suggest that fund characteristics explain important differences in 25 Although the absence of sensitivity to middle performance is an artifact of grouping quintiles with different coefficients: -0.169 at quintile 2, 0.115 at quintile 3, and -0.004 at quintile 4.
26 [16] find that the flow-performance relationship for young funds is more convex than that for old funds. One caveat to the findings in the present paper is that if our fund size filter does not completely eliminate incubation bias ( [27] ), then the flows that we observe could be driven by families pouring more money into young funds that do well, and not necessarily by consumer's chasing past returns. flows across funds. In the next section, we turn to regressions that explain the level flows with characteristics and interest rates. Since our goal is not to study the response of flows to different levels of past-performance, we will employ a parsimonious specification similar to equation (3) but in which instead of the fractional performance ranking quintile variables q i k,t−1 , we include the ranking rank i t−1 as additional control variable. In this way, we control for the influence of past-performance but estimate less parameters.
Individual fund percentage flows and interest rates
In this section, we study how retail flows react to changes in consumer interest rates. Since in empirical studies of the dynamic relationship between short-term policy interest rates and the real economy it is generally found that interest rates affect real variables with a lag, we explore whether a similar logic applies here. As we are interested in a possible delayed response in which current and possibly past values of interest rate changes affect flows, we include contemporaneous and lagged terms of changes in interest rates. The model we estimate is:
In (4), the vector x t includes the category flow catflow i t , the orthogonalized change in the prime rate ∆prime * t and the orthogonalized change in the 5-year mortgage rate ∆mtg5y * t : x t = (catflow i t , ∆prime * t , ∆mtg5y * t ) . We include 4 lags of x t . 27 Notice that category flows are included for every lag in which interest rates appear. Thus, any estimated effect of the orthogonalized rates is independent of other macroeconomic forces that might in addition influence flows and that are in principle included in catflow i t . Table 4 presents the results of relating interest rates to fund flows. We first regress flows on interest rates alone to see of there is an unconditional association between the two, and then we augment the panel regressions in the last section with interest rates to see if there is an association after controlling for other known drivers of flows.
Results
Columns (2) to (4) of Table 4 present regressions in which contemporaneous flows are explained by lagged flows and interest rates with no additional control variables. In column (2), the coefficient estimates show that contemporaneous and lagged changes in the orthogonalized prime rate are negatively related to individual fund percentage flows: the estimates imply that a one standard deviation increase in the orthogonalized prime rate (roughly 33 bps) brings about an accumulated outflow of about 1.52% from the average equity fund after 1 year. 28 In column (3), instead of the prime rate, the change in the orthogonalized 5-year mortgage rate is used to explain flows and in this case, coefficient estimates are again negative and significant, but bigger in magnitude and significant at all lags. The estimates imply that a one standard deviation increase in the orthogonalized mortgage rate (roughly 29 bps) brings about an accumulated outflow of about 4.35% after a year. Then, in column (4), when both rates are included in the regression, we see that all lags of the prime lose statistical significance, while those of the mortgage rate remain negative and significant, although with somewhat smaller magnitudes. The estimates indicate that the prime rate affects flows contemporaneously, while the mortgage rate affects them with a lag. Therefore, the evidence discussed so far suggests that the bivariate, unconditional association between orthogonalized rates and flows is negative, and stronger for the mortgage rate.
In columns (5) to (7) we examine whether the negative association between interest rates and flows remains after we control for other determinants in addition to interest rates, e.g. the control variables from the regressions in Table 3 . In column (5), when only contemporaneous and lagged changes in the prime rate are used, the results suggest that flows are still negatively correlated with changes in the orthogonalized prime rate that occurred up to 6 months in the past. In column (6), we again find that all terms on the orthogonalized mortgage rate are highly significant and negative. Finally, in column (7) when the regression includes both the prime and mortgage rates together with the control variables, we obtain a similar conclusion as in the case of column (4): the orthogonalized prime rate is negatively correlated with contemporaneous flows, while the orthogonalized mortgage rate seems to negatively affect flows with at least a 3-month lag. And, as in columns (4) and (6), the negative correlation between the past changes in the mortgage rate and flows seems to be present for all lags up to 12 months. Overall, the results from the panel regressions, both when rates are included alone or in the presence of other control variables, suggest that increases in consumer rates predict outflows from domestic equity funds in the retail segment of the market.
Additional robustness checks
As explained in the introduction, we do not have data on fees for our whole sample. As in the case of fund liquidations, we also explored whether the main conclusions with respect to the impact of rates on flows change when we include data on fund fees. For the period 2000-2007, we have data on manager and operational expense ratios (MER), and can test whether the conclusions about the correlation between rates and flows is altered by the inclusion of fees. In the Appendix, we re-estimate model (4) including data on fees and as can be seen in Table  A .2, the main conclusions are not changed.
We also estimated the main regressions dividing the sample of funds by age and size. With respect to age, it is of interest to see if the results are mainly driven by small fund's flows being more sensitive to disposable income changes, much in the same way they seem to be more sensitive to past good performance than old funds. In Table 5 we present the results of estimating several empirical models for young and old funds separately. As before, young funds are those with less than 3 years since inception, while old funds are those that have been alive for more than 3 years. The results suggest that the negative effect of the prime rate on flows is confined mainly to the old fund subsample, and as before, is stronger contemporaneously. On the other hand, the impact of the mortgage rate is stronger for old funds, although is negative and significant in some cases for young funds. Therefore, we find that the sensitivity of flows to interest rates is stronger for the old fund sub-sample.
A related robustness check on our main results is to estimate the panel regressions for different size groups. The rationale for this is that since our category flows variable is constructed using the value-weighted return for all funds in the category, it is possible that it mainly captures the flows to big funds, and hence that the impact of interest rates on flows that we measure is confined to the small fund subgroup. In Table 6 we present the results of estimating several empirical models for small and big funds separately. Small funds are defined as those with assets under management in t − 1 of less than CAD 118 million, which is the median size in our sample; big funds are defined as those with total net assets greater than 118 million. As can be seen in the table, the results suggest that while the impact of the prime rate seems to be roughly the same for both size groups, the negative influence of the orthogonalized mortgage rate on flows is stronger in the big fund sample. As before, the prime rate seems to affect flows contemporaneously, while the mortgage rate takes several quarters to affect flows; in particular, flows to big funds are the most sensitive to past changes in the orthogonalized mortgage rate. Hence, we conclude that small and young funds are not the ones most sensitive to consumer interest rate changes.
Managerial risk-taking incentives
A related hypothesis which is also of interest, is whether interest rates affect the sensitivity of flows to past performance. The importance of this possibility lies in the well known finding that on average the flow-performance relationship is convex and thus, together with the fact that managerial compensation is a function of the level of assets under management, gives managers an incentive to alter the risk of their portfolio in order to gain more assets and increase compensation. In unreported results which are available upon request, we tested whether the sensitivity of flows to past performance changes with interest rates and did not find strong evidence. Thus, our results suggest that interest rates lead to changes in the level of flows irrespective of past performance. This is consistent with the evidence presented so far that it is flows to old, big funds the ones most responsive to consumer rate changes.
Conclusions
This paper has presented evidence that suggests that interest rates related to consumers and households, such as the prime rate or the 5-year mortgage rate, negatively affect the flow of funds to retail equity mutual funds in Canada. We find that contemporaneous and lagged changes in these rates predict outflows from equity funds, with the prime rate exerting mainly a contemporaneous negative effect while the influence of the mortgage rate takes several months to affect flows. The results suggest that consumer's investments in domestic equity mutual funds take time to respond to changes in interest rates, and that developments in the market for consumer debt may have spillovers into other areas of the financial services industry.
[ is the quarterly return of the fund in excess of its category return; mer i t is the management expense ratio, which comprises both the management fee and operating expenses; gdp t is quarterly log-growth rate in real GDP; mktvol t is the rolling 20-day volatility of the S&P/TSX index sampled at month-end; skill t is the cross-sectional standard deviation across all available funds in month t of intercepts of [12] 4-factor model regressions; and noise t is the cross-sectional standard deviation across all available funds in month t of the residual excess return (for month t) from 
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(12) t is the orthogonalized change in the prime rate, obtained as the residual in a time-series regression of quarterly changes in the prime rate on changes in the 3-month Tbill rate; ∆mortg5y * t is the orthogonalized change in the 5-year mortgage rate, obtained as the residual in a time-series regression of quarterly changes in the mortgage rate on changes in the 5-year government benchmark bond yield. The additional fund-specific (log(size) i t−1 , catflow t−k , log(age) Table 1 . rank i t−1 is ranked performance for fund i, using estimated alphas from the [12] 4-factor model. The regressions in columns (2), (3) and (4) (5), (6) and (7) are run including the additional explanatory variables. The panel regressions are run using quarterly observations for the period 1993Q1-2007Q4, and include quarter and year dummies, as well as fund-fixed effects and an intercept (not reported). t-statistics in parentheses are obtained using cluster-robust standard errors. The asterisks denote significance at the 90%(*), 95%(**) and 99%(***) levels, respectively. t is the orthogonalized change in the prime rate, obtained as the residual in a time-series regression of quarterly changes in the prime rate on changes in the 3-month Tbill rate; ∆mortg5y * t is the orthogonalized change in the 5-year mortgage rate, obtained as the residual in a timeseries regression of quarterly changes in the mortgage rate on changes in the 5-year government benchmark bond yield. The additional fund-specific (log(size) i t−1 , catflow t−k , log(age) Table 1 . rank i t−1 is ranked performance for fund i, using estimated alphas from the [12] 4-factor model. Age is measured by the number of years since inception. The columns labeled 'young" use data on flows only for funds with 3 years of age, or less; the columns labeled 'old" use data on flows for funds with more than 3 years since inception. The regressions in columns (2) to (5) do not include any additional explanatory variables except for the lags of individual flow, flow i t−1 and year and quarter dummies; the regressions in columns (6) and (7) are run including the additional explanatory variables. The panel regressions are run using quarterly observations for the period 1993Q1-2007Q4, and include quarter and year dummies, as well as fund-fixed effects and an intercept (not reported). t-statistics in parentheses are obtained using cluster-robust standard errors. The asterisks denote significance at the 90%(*), 95%(**) and 99%(***) levels, respectively. t is the orthogonalized change in the prime rate, obtained as the residual in a time-series regression of quarterly changes in the prime rate on changes in the 3-month Tbill rate; ∆mortg5y * t is the orthogonalized change in the 5-year mortgage rate, obtained as the residual in a time-series regression of quarterly changes in the mortgage rate on changes in the 5-year government benchmark bond yield. The additional fund-specific (log(size) i t−1 , catflow t−k , log(age) Table 1 . rank i t−1 is ranked performance for fund i, using estimated alphas from the [12] 4-factor model. Size is measured by the level of assets under management(AUM). The columns labeled 'small" use data on flows only for funds that have AUMs less than or equal to CAD 118 million, which is the median size in our sample; the columns labeled 'big" use data on flows only for funds that have AUMs greater than CAD 118 million. The regressions in columns (2) to (5) do not include any additional explanatory variables except for the lags of individual flow, flow i t−1 and year and quarter dummies; the regressions in columns (6) and (7) are run including the additional explanatory variables. The panel regressions are run using quarterly observations for the period 1993Q1-2007Q4, and include quarter and year dummies, as well as fundfixed effects and an intercept (not reported). t-statistics in parentheses are obtained using cluster-robust standard errors. The asterisks denote significance at the 90%(*), 95%(**) and 99%(***) levels, respectively. 11. When all the share classes were liquidated, but on different dates, we apply a -100% flow to the terminated fund on each event date. This actually imparts a bias against finding low sensitivity to bad performance, since we will have 2 or more observations of -100% flow.
12. When one or more share classes are liquidated, but the fund continues operation, we do not modify the flow figure. A.1.1 Results Table A .1 presents regression results when the flow data is adjusted to account for mergers and liquidations. We also include data on expense ratios. In general, we find that sensitivity to bad performance does not increase, neither for young or old funds, when compared to the full-sample results on Table 3 . On the other hand, for young funds, sensitivity to top performance increases sharply, and as a result, the overall convexity of the flow-performance relationship increases, especially in the 3-segment specification. Therefore, when we control for the effect of fund liquidation on flows, we find that the main conclusions with respect to the flow-performance relationship on Table 3 do not change.
A.2 Sample with complete data on expense ratios: 2000-20007
In this section, we test if the effect of interest rates on flows are robust to the inclusion of fees as additional control variable.
A.2.1 Results
As explained in section 2, we have data on fund expense ratios for the post-2000 period. When we re-estimate the main panel regression (4) controlling for fund characteristics and interest rates, the results in Table A .2 suggest that the main conclusions with respect to the effect of interest rates on flows do not change. The changes in the prime rate, which previously had negative signs but no statistical significance, now show some significantly positive coefficients al lags 1 and 2, but the accumulated positive impact is again small compared to that of the mortgage rate. On the other hand, the changes in the mortgage rate rate are again negative and statistically significant for all lags, with an accumulated impact after 1 year of approximately -0.197. Thus, these robustness tests show that the main conclusions regarding the effect of orthogonalized consumer interest rates on flows are robust to the inclusion of fees and, in addition, provide sub-sample evidence on the impact of rates on flows. In this period we have data on mergers and liquidations, so the sample is survivorship-bias free and the flow data is adjusted accordingly, as explained in section 2. Independent and explanatory variables are described in Tables 1 and 3 . The panel regressions are run using quarterly observations for the period 2006Q1-2010Q1 (17 quarters), and include quarter and year dummies, as well as fund-fixed effects. t-statistics in parentheses are obtained using cluster-robust standard errors. The asterisks denote significance at the 90%(*), 95%(**) and 99%(***) levels, respectively. Table 3 , but their estimated coefficients are not presented to save space. Independent and explanatory variables are described in Tables 1, 3 and 4. The panel regressions are run using quarterly observations for the period 2000Q1-2007Q4, and include quarter and year dummies, as well as fund-fixed effects. t-statistics in parentheses are obtained using cluster-robust standard errors. The asterisks denote significance at the 90%(*), 95%(**) and 99%(***) levels, respectively. 
